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INTRODUCTION   
The	use	of	soybean	proteins	as	meat	extenders	
has	 spread	 significantly	 due	 to	 the	 interesting	
nutritional	 and	 functional	 properties	 that	 are	
present	in	soybean	proteins.	
Together	 with	 these	 properties,	 health	 and	
economical	 reasons	are	 the	major	 causes	 for	 the	
addition	 of	 soybean	 proteins	 to	 meat	 products.	
Nevertheless,	 despite	 the	 good	 properties	
associated	 to	 soybean	 proteins,	 there	 are	 many	
countries	in	which	the	addition	of	these	proteins	
is	 forbidden	or	 in	which	 the	addition	of	 soybean	
proteins	 is	 allowed	 up	 to	 a	 certain	 extent.	 The	








used	 for	 this	 purpose	 (Belloque	 et al.,	 2002).	
PCR-based	 detection	 of	 allergens	 has	 become	
increasingly	 popular.	 A	 major	 advantage	 in	 the	
employment	of	PCR-based	methods	lies	in	the	high	
specificity	 of	 the	 reaction.	 Additionally,	 proteins	
in	foods	that	have	been	harshly	processed,	might	
not	 be	 detectable	 in	 the	 classical	 ELISA	 based	
approach	for	example,	while	the	target	DNA	might	
be	 nevertheless	 efficiently	 extracted	 under	 such	
denaturing	 conditions.	 Another	 advantage	 that	
the	 PCR	 holds	 out	 against	 the	 classical	 protein-
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variance	 in	 protein	 composition	 (Poms	 et al.,	
2007).
	 Genetically	 modified	 foods	 are	 often	 in	 the	
news.	 While	 genetic	 modifications	 have	 made	
improvements	 in	 many	 crops	 and	 helped	 to	
increase	yields.	Much	of	the	world,	in	contrast,	has	




are	 DNA-based,	 since	 protein-based	 assays	 are	
not	suitable	for	processed	food.	Polymerase	chain	
reaction	(PCR)	and	real	time	PCR-based	methods	
have	 been	 generally	 	 accepted	 for	 regulatory	
compliance.	 (Rodriguez-Lazaro	 et al.,	 2007).	
Therefore,	 the	 aim	of	 this	 study	was	 to	 estimate	
the	 adulteration	 degree	 of	 meat	 products	 with	









pork	meat	 or	 beef	 and	 sheep	meat),	 22	 samples	
of	 baloney	 and	 40	 samples	 of	 sausages.	 All	 of	
the	samples	were	 labeled	also	with	the	additives	
amounts.	None	of	them	stated	the	soybean	protein	
adding.	 The	 samples	 were	 collected	 from	 the	
hypermarkets	 found	 in	 the	 Transylvania	 area	














The	 PCR	 reaction	 mix	 was	 performed	 in	 a	
volume	 of	 25	 µl	 final	 reaction	 volume:	 1X	 PCR	
green	 Buffer,	 2.5	 mM	 MgCl2,	 5	 pmol	 of	 each	
primer,	dNTPs	each	at	200	μM,	2.5	U	of	Taq	DNA	
Polymerase	(Bioline)	and	100	ng	of	genomic	DNA.	







reported	by	Lin	et	al.	 (2001)	 .For	 the	genetically	
modified	 soybean	we	 used	 the	 following	 primer	
sequence	 which	 amplify	 the	 EPSPS-B1	 gene:	
Forward:	 TGA	 TGT	 GAT	 ATC	 TCC	 ACT	 GAC	 G;	
Reverse:	TGT	ATC	CCT	TGA	GCC	ATG	TTG	T	 (Lin	
et al.,	2000).	










RESULTS AND DISCUSSION   
Plant-derived	 ingredients	 such	 as	 soya	 have	
been	 in	 the	 public	 attention	 for	 decades	 due	
to	 the	 cheaper	 price	 in	 their	 acquisition	 and	
the	 properties	 they	 hold	 for	 the	 final	 products	
(water	binding	capacity,	texture).	The	addition	of	
undeclared	 soya	protein	 in	meat	 products	 is	 not	
allowed	 in	 the	European	Union	 countries	 due	 to	
the	 possible	 hazards	 that	 they	 may	 cause	 such	
as	 allergies.	 	 The	 undeclared	 adding	 constitutes	
a	 form	 of	 fraud	 which	 has	 an	 economic,	 health	
and	 regulatory	 impacts.	 Soya	 is	 considered	
and	 classified	 among	 the	 eight	 most	 “common	




(n=82),	 5	 of	 them	 (6.09%)	 were	 revealed	 to	 be	
positive	for	soybean	lectin	gene	which	means	that	
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As	seen	in	Fig.	1,	5	samples	tested	positive	and	
2	 samples	 were	 amplified	 but	 in	 a	 less	 obvious	
way	so	we	considered	not	to	take	them		as	positive	
(sample	no.	1	and	9),	given	the	probability	of	cross	






and	 do	 not	 generate	 any	 amplification	 with	
non-target	 DNA	 (Fig.1	 and	 2).	 For	 elimination	






In	 the	 quantification	 of	 our	 DNA	 samples	
with	the	Isolate	II	DNA	extraction	kit	we	obtained	
quantity	 of	 more	 than	 50	 ng/µl,	 which	 is	 an	
obtimum	amount	for	PCR	technique.	The	purities	in	
the	DNA	extracted	ranged	from	1.8	–	2	wavelengths	
260/280.	 Also,	 the	 purities	 obtained	 reveal	 that	
the	 extracted	 DNA	 was	 not	 contaminated	 with	
protein	or	any	reaction	inhibitors.	
For	 this	 purpose,	 the	 effects	 of	 temperature	
and	 pH	 on	 the	 integrity	 of	 DNA	 extracted	 from	
high	temperature	processed	meat	products,	such	
as	baloney	and	sausages,	were	extracted	by	using	
a	 larger	 quantity	 of	 lysis	 buffer	 and	 washing	




declaring	 on	 the	 label	 was	 noticed	 at	 baloney	
(n=3)	 and	 sausage	 (n=2).	 No	 positive	 samples	
were	detected	in	the	minced	meat	products.
After	 applying	 the	 PCR	 protocol	 for	 the	
detection	 of	 EPSPS-B1	 gene	 specific	 to	 GMO	
soybean,	 we	 found	 no	 positive	 samples.	 Our	
positive	 control	 has	 shown	 an	 amplifyication	
at	 aproximatly	 400	 base	 pairs	 which	 is	 not	 in	
accordance	 with	 the	 weight	 of	 the	 fragement	
amplified.	 Although	 the	 amplified	 fragment	 is	
visible	and	no	other	secondary	fragments	revealed,	
we	considered	it	to	be	false	positive	at	the	PCR	and	
further	 sequencing	 requested.	 However,	 no	 such	
amplfications	 were	 observed	 in	 the	 case	 of	 the	
tested	samples,	being	interpreted	as	consequence	
like	negative	samples.	
Cawtorn	et al.	 (2013)	have	revealed	 that	 the	
undeclared	 plant	 proteins	 were	 most	 prevalent	
in	sausages,	burger	patties	and	processed	meats.	
Similar	results	have	been	shown	by	Rencova	and	
Tremlova	 (2009)	 in	 a	 study	 conducted	 on	 meat	
products	marketed	 in	Czech	Republic.	Our	 study	
needs	 to	 be	 developed	 further	 in	 order	 to	 be	
able	 to	quantify	 the	 soya	 adding	 in	 the	products	
analyzed.	 The	 shared	 equipments	 in	 many	





CONCLUSION   
Our	study	has	shown	that	soya	adding	without	
declaring	 it	 on	 the	 label	 occurs	 on	 the	 regional	
market	 studied.	 The	most	 prevalent	 products	 in	
which	 this	 adulteration	 occurs	 are	 the	 baloney	
and	 sausage	 products.	 Further	 researches	 need	
to	 be	 performed	 in	 order	 to	 assess	 the	 quantity	
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